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[57] ABSTRACT
Novel 1-substituted-4-benzylpiperidines having a-sub-
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stituents on the 4-benzyl moiety useful as antiinflam-
matory agents, sedatives, and tranquilizers are repre-
sented by the formula

R!-C-R?2

8
R _

wherein R represents acetyl, aryloxyloweralkyl,
aroylloweralkylcarbamoyl, N-lower-alkylcarbamoyl,
N,N-dilower-alkylcarbamoyl, N-arylcarbamoyl, N-(«-
nitrogen containing heterocycle )lower-
alkylcarbamoyl, = N-(w-aminolower-alkyl)carbamo yl,
2-hydroxy-3-(o-methoxyphenoxy)propyloxycarbam-

oyl, = 2-carbamoylethyl, or 4-( p-fluorobenzoyl)-
piperidinoethyl; R! represents hydrogen or hydroxy;
R? represents phenyl, p-fluorophenyl, m-triftuorome-
thylphenyl or cyclohexyl; Y represents hydrogen or
fluorine with the proviso that when Y is hydrogen and
R? is phenyl, R is other than aroylloweralkyl. The
pharmaceutically acceptable acid addition salts of the
basic compounds of Formula I are included as part ot

the invention.

14 Claims, No Drawings



1

1-SUBSTITUTED-4-BENZYLPIPERIDINES
FIELD OF INVENTION

The present invention relates to certain novel hetero-

cyclic compounds which may be referred to as 1,4-
disubstituted piperidines and is more particularly con-
cerned with  1-substituted-4-( a-substituted )benzyl-
piperidines and 1-substituted-4-(a,a-disubstituted)-
benzylpiperidines which are useful as anti-inflamma-
tory agents, sedatives and tranquilizers, compositions
containing the same as active. ingredients, and the
methods of making and using them.

U.S. Pat. No. 3,806,526 discloses 1-aroylalkyl-4-
diphenylmethylpiperidines having antihistaminic, anti-
allergenic, and bronchodilator activity. Great Britain
Pat. No. 1,142,030 discloses optically active substi-
tuted piperidine compounds having antisecretory and
central nervous system stimulating activity. :

SUMMARY OF INVENTION |

The invention is particularly concerned with 1-sub-
stituted-4-( a,a-disubstituted )benzylpiperidines repre-
sented by the following general structural formula:

Formula I

wherein;

R represents acetyl, aryloxyloweralkyl, aroylloweral-
kyl, carbamoyl, N-lower-alkylcarbamoyl, N,N-di-low-
er-alkylcarbamoyl. N-arylcarbamoyl, N-(w-nitrogen
containing heterocycle)lower-alkylcarbamoyl, N-(w-
aminoloweralkylcarbamoyl, 2-hydroxy-3-(o-methoxy-
phenoxy)propyloxycarbonyl, -carbamoylethyl or 4-
(p-fluorobenzoyl)piperidinoethyl, |

R! represents hydrogen or hydroxy,

R? represents phenyl, p-fluorophenyl, m-trifluorome-

thylphenyl, or cyclohexyl, and

Y represents hydrogen or fluorine with the proviso
that when Y is hydrogen and R? is phenyl R is other
than aroylloweralkyl.

Included within the scope of the present invention
are the pharmaceutically acceptable acrd addltlon salts
of the basic compounds of Formula I. |

DETAILED DESCRIPTION OF INVENTION

The antiinflammatory activity was demonstrated 1n
animals using a modification of the Evans Blue-Car-
rageenan Pleural Effusion Assay of Sancilio, L. F.,
which is described in the J. Pharmacol. Exp. Therap.

168, 199-204 (1969).
The tranquilizing prOpertles were determined in mice

using the Aggregated mice assay and the Conditioned
avoidance behavior assay as described by Johnson D.
N. et al.,, Arch. int. Pharm. and Therap. 194 (1),
107-208 ( 1971).

The sedative activity was demonstrated by gross ob-
servation of animals who had received compounds
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intraperitoneally and the antidepressant activity was

demonstrated using the procedure of Englehardt et al.,
J. Med. Chem. 11(2)325 {1968).

It is therefore an object of the present invention to
provide novel compounds and compositions possessing
valuable pharmacological properties and a method for

their preparation. Another object is to provide a novel

method for the treatment of a living animal. Still an-
other object is to provide compositions which possess
beneficial activity and have minimum side effects. Ad-
ditional objects will be apparent to one skilled in the art
and still other objects will become apparent heremaf- |
ter.

In the definition of the symbols in the foregoing For-
mula I and where they appear elsewhere throughout

this specification the terms have the following signifi-
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The term “lower alkyl” as used herein includes
straight and branched chain radicals of up to eight
carbon atoms inclusive, preferably no more than six
carbon atoms, and is exemplified by such groups as
methyl, ethyl, propyl, isopropyl, butyl, sec. butyl, ter-
tiary butyl, amyl, isoamyl, hexyl, heptyl, octyl, and the
like. A ““‘lower-alkoxy” group has the formula —O-low-
er-alkyl.

The term “lower-alkylcarbamoyl” has the formula
—C(O)NH-lower alkyl and the term *‘di-lower alkyl-
carbamoyl” has the formula —C(O)N-(lower alkyl)s.

The term “N-(w nitrogen containing-heterocycle)
lower-alkylcarbamoyl” has the formula —C(O)NH-
lower alkyl-heterocycle. The heterocyclic moiety in-
cludes morpholino, piperidino, pyridino, 2-(3- or 4-
ypyridyl, 2-(or 3-)-pyrrolidinyl or 2-(3- or 4-)piperidi-
nyl but is not limited thereto.

An “aryl” radical refers to the phenyl radical orto a
phenyl radical substituted by any radical or radicals
which are not reactive or otherwise interfering under
the conditions of reaction, such radicals including ace-

tyl, lower alkoxy, lower alkyl, trifluoromethyl, chlorine,

bromine, fluorine, and the like. The aryl radicals have
preferably no more than one to three substituents such
as those given above and, furthermore, these substitu-
ents can be in various available positions of the ary!
nucleus and, when more than one substituent 1s pre- -
sent, can be the same or different and can be in various

position combinations relative to each other. |

An “aroylloweralkyl” radical has the formula aryl-
C(O)-loweralkyl and includes such radicals as ben-
zoylethyl, benzoylpropyl, halobenzoylethyl, haloben-
zoylpropyl, trifluoromethylbenzoyipropyl, lower-alkox-
ybenzoylpropyl, lower-alkylbenzoylpropy! and the like.

An “aryloxyloweralkyl’ radical has the formula aryl-
o-loweralkyl and includes such radicals as phenoxy-
ethyl, phenoxypropyl, halophenoxypropyl, lower-
alkoxyphenoxypropyl, halo-lower-alkoxyphenoxypro-
pyl, acetyl-lower alkoxyphenoxypropyl and the like.

This invention also includes pharmaceutically ac-
ceptable acid addition salts of the basic compounds of

-Formula I which salts are formed with nontoxic organic

and inorganic acids. Such salts are conveniently pre-
pared by methods known in the art. When the com-
pounds are to be used as intermediates for preparing

other compounds or for any other non-pharmaceutical

use, the toxicity or nontoxicity of the salt is immaterial;
when the compounds are to be used as pharmaceuti-
cals, they are most conveniently used in the form of
nontoxic acid-addition salts. Both toxic and nontoxic
salts are therefore within the purview of the invention.
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The acids which can be used to prepare the preferred
pharmaceutically acceptable acid addition salts- are
those which produce, when combined with the free
bases, salts whose anions are relatively innocuous to
the animal organism in therapeutic doses of the salts, so
that beneficial physiological properties inherent 1n the
free bases are not vitiated by side effects ascrlbable to
the anions. |

The base is reacted with the calculated amount of
organic or inorganic acid in agueous miscibie solvent,
such as ethanol or isopropanol, with isolation of the salt
by concentration and cooling, or the base is reacted
with an excess of the acid in agueous immiscible sol-
vent, such as ethyl ether or isopropyl ether, with the
desired salt separating directly. Exemplary of such
organic salts are those formed with oxalic, maleic, fu-
maric, benzoic, ascorbic, pamoic, succinic, methane-
sulfonic, acetic, propionic, tartaric, citric, lactic, malic,
citraconic, itaconic, hexamic, p-aminobenzoic, glu-
tamic, stearic acid and the like. Exemplary of such
inorganic salts are those formed with hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric and nitric
acids.

The starting materials for the novel compounds of
Formula I are 4-[a-(p-fluorophenyl)-a-hydroxy]-p-
flurobenzylpiperidine, 4-[a-(p-fluorophenyl)benzyl]-
piperidine,  4-(a-phenyl-a-hydroxy)-p-fluorobenzyi-
piperidine, 4-(a-phenyl)-p-fluorobenzylpiperidine, 4-
[ a-(m-trifluoromethylphenyl)-a-hydroxy]benzyl-
piperidine, 4-(a-cyclohexyl-a-hydroxy)benzylpiperi-
dine and 4-(a-cyclohexyl)-benzylpiperidine. The fore-
going a-hydroxy compounds are prepared from various
1-acetyl-4-benzoylpiperidines wherein the benzoyl
group is unsubstituted or is substituted with fluorine in
the 4-position, by reaction with Grignard reagents; the
4-bis-diphenylmethylpiperidines are obtained by acid
dehydration of the a-hydroxy compounds and catalytic
reduction of the resulting 4-bis-phenylmethylene com-
pounds and removal of the 1-acetyl group by hydmlysis
under basic conditions. The I'E:B,CHOH sequence is as
follows:

Y Y
HO-C~Rr? 1 HT H-C-R2  OR H-C-R?2
—_— —_— :
ol ® Hj
COCH 4 COCH 3 H

wherein R* and Y have the values prewously as-

signed.
The details of the above procedures are set forth in

the following preparations.

PREPARATION 1

4-[a-(p-Fluorophenyl)-a-hydroxy]-p-fluorobenzyl
piperidine Hydrochloride Hemihydrate.

To a stirring mixture of 37.7 g. (1.55 moles) of mag-
nesium shavings in about 200 ml. of anhydrous ether

10

15

20

25

30

35

440 .

45

50

55

60

4

(to whlch a crystal of iodine had been added) was
added slowly 268 g. (1.53 moles) of p-fluorobromo-
benzene in about 500 ml. of anhydrous ether at a rate
so as to maintain a controlled reflux. After the addition
was complete, the reaction miixture was refluxed for an
additional hour and then cooled to about 10°C. A solu-
tion of 1-acetyl-4-(p-fluorobenzoyl)piperidine in about
500 ml. of tetrahydrofuran was added dropwise so as to
mamtaln the temperature around 10°C. As the ketone
was added, the Grignard complex separated as an oil
and then became granular. When the addition was
complete, the reaction mixture became semisolid in
about 30 minutes. The reaction mixture was added
slowly to a saturated solution of ammonium chloride.
The solid which separated was collected by filtration,
mixed with 6N sodium hydroxide, and extracted with
benzene. The extracts were dried over magnesium sul-
fate, filtered and concentrated under reduced pressure.
The solid product was dissolved in benzene and ex-
tracted with 3N hydrochloric acid. The acid layer was
separated, made basic, and extracted with benzene and
chloroform. The combined extracts were dried over
magnesium sulfate, filtered, and the filtrate was con-
centrated under reduced pressure. The residual solid
weighed 49 g. (32.3%). The solid was dissolved 1n 1s0-
propanol and an excess of ethereal hydrogen chloride
was added. The solvent was removed at reduced pres-
sure, and the residual solid was recrystallized twice
from isopropyl ether-isopropanol to give the hydro-
chloride salt melting at 243°-243.5°C.

Analysis: Calculated for CaHyCLFN,O3: C,61.98,;
H,6.07; N,4.02. Found: C,62.02; H,6.01; N,3.94

PREPARATION 2

- 4- (a—p-FluorOphenyl) p—ﬂuorobenzylplpendme
| ‘Oxalate |

"'To a 501ution~of 26 g. (0.09_1 mdle.) of 4;[biS(P-

fluorophenyl)methylene ]piperidine in 500 ml. of gla-
cial acetic acid was added an excess of palladium/char-
coal catalyst. The mixture was shaken and heated in a
hydrogen atmosphere for 16 hours. The-cooled mixture

was filtered, the filtrate was made basic with sodium

hydroxide, extracted with benzene and the benzene
extracts were dried over anhydrous sodium sulfate and
concentrated under vacuum. The white crystalline resi-
due weighed 24.2 g. (84%). The oxalate salt was pre-
pared and melted at 169°-170°C. .
~Analysis: Calculated for C20H21F2N04 C,63.65;
H,5.61; N,3.71 Found: C,63.99; H,5.75; N,3.68

PREPARATION 3
4-[a-(p-Fluorophenyl )-a-hydroxy ]Jbenzylpiperidine

A solution of 33.0 g. (0.103 mole) of 1 acetyl 4-[2-

~ (p-fluorophenyl)-2-hydroxybenzyl Jpiperidine in 200

65

" ml. of ethanol and 400 ml. of 3N hydrochloric acid was

refluxed for 16 hours. The reaction mixture was diluted
to about 3 litérs with water and extracted with benzene.

‘The combined benzene extracts were washed with wa-
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ter, dried over magnesium sulfate, the mixture filtered, ~ PREPARATION 7
and the solvent removed at reduced pressure. A crude '

solid weighing 20 g. (68%) was obtained and upon 4-(a-Cyclohexyl)benzylpiperidine Hydrochloride

recrystallization from benzene-isooctane gave 12.8 g. A solution of 20.0 g. (0.0785 mole) of 4-(a-
of solid melting at 140°-141°C. The filtrate was re- 5> cyclohexylbenzylidene)piperidine in 600 ml. of glacial
worked to obtain another 1.4 g. acetic acid was shaken in a hydrogen atmosphere 70°C.
Analysis: Calculated for C,gH,,FNO: C,75.76;  for 6 hours using a palladium-charcoal catalyst. The
H,7.06; N.4.91. Found: 74.87; 7.05: 4.71. o mixture was filtered, the filtrate poured onto 2 liters of
cracked ice, the solution made basic with 50% sodium

PREPARATION 4 - 10 hydroxide and extracted twice with 800 ml. portions of
4-(a-p-Fluorophenyl)benzylpiperidine Hydrochloride benzene. The combined benzene extracts were dried

over anhydrous magnesium sulfate, the dried solution

To a solution of ?0-0 g-_(O-_l 1_2 n}ole) of a-(p- filtered, and the filtrate concentrated under reduced
fluorophenyl) benzylidene piperidine in 600 ml. of pressure. The basic yellow oily residue weighed 18.7 g.

glacial acetic acid was added an excess of palladium/- 15 (93%) and was converted to the hydrochloride salt.

charcoal catalyst. The mixture was heated and shaken The salt was recrystalllzed from 130propanol-lsopr0pyl |
in 3 atmospheres of hydrogen for several hours. No ether and melted at 214° _216°C.
hydrogen uptake was apparent so the-solution was Analysis: Calculated for CIBH%NOCI .C=73; 57;

filtered and the filtrate subjected to the same reduction H.9.60: N.4.77. Found: C,73.58; N,9.60; N,4.70.
conditions. After 8 hours about 8 Ibs. of hydrogen had 20  The novel compounds of the present invention hav-

been taken up. The cooled solution was ..ﬁltered, made ing the foregoing Formula I can be prepared by several
basic with 50% sodium hydroxide solition, diluted to methods. Thus a selected 4-benzylpiperidine of For-
about 3 hters with water and extracted several :times mula Il can be: (a) reacted with a compound R-X (III)

with benzene. The combined extracts were dried over wherein X is a reactive halide radical such as chlorine,
anhydrous magnesium sulfate; the dried solution was 23 bromine or 10dine, chlorine being a preferred halide;

filtered and the filtrate was concentrated under re- (b) reacted with an active isocyanate compound (IV);
‘duced vacuum. The residual oil weighed 20.0 g. (69%),  and (c) reacted with nitrourea (V), the reaction se-
crystallized upon standing, and melted at 81°-82°C. quence being:

Analysis: Calculated for C,H,,CIFN: C,70.69; _ o
H,6.92; N,4.58. Found: C,70.69; H,6.93; N.4.52. 0T

PREPARATION S
4- [a (3-Tr1ﬂu0romethylphenyl)—a-hydroxy]benzyl-

| piperidine 15 R!-C-R? +
A solution of 164.4 g. (0.436 mole) of 1-acetyl-4-[ a- gj |
N

(3-trifluoromethylphenyl)-a-hydroxybenzyl Jpiperidine

in 300 ml. of ethanol and 150 ml. of 3N sodium hydrox- I
ide was stirred at reflux for 16 hours. The cooled reac- . B
tion mixture was treated with an excess of water, the 40

aqueous mixture was extracted several times with ben- Il
zene and the combined extracts were dried over anhy-

drous sodium sulfate. The mixture was filtered, the

filtrate was concentrated under reduced pressure, and S - (a) R-x S
the residual crude solid weighed 145 g. Recrystalliza- 43 | (b) Isocyanate -
tion of the solid from methanol gave a pale yellow solid - - - (c) NO,NHCONH: |

which melted at 97°-100°C.
~ Analysis: Calculated  for C,gHgF3NO: C,68.05; | S IR
H,6.01; N,4.18. Found: C,68.03;_'H,6,0]; N,4.04. | - o | o - o Y

| 50
PREPARATION 6 | |

4- (a-Cyclohexyl—a-hydroxy)benzylplperldme :
Hydrochloride quaterhydrate o

o o o R!-C-R2
A mixture of 25.0 g (0.0795 mole) of 1 acetyl -4- (a—- 55 . . . R <
cyclohexyl-a-hydroxybenzyl)piperidine, 100 ml. of 6N | . o O
sodium hydroxide and 200 ml. of ethanol was refluxed N
for 8 hours. The reaction mixture was cooled, diluted |
to about 800 ml. with water, and extracted with ben- R
zene. The extracts were washed with water, dried over 60 T
anhydrous magnesium sulfate, the mixture filteredand .= = = - S -_ -
the filtrate COﬂCentrated Under l'edllced pfeSSllre The wherein R, RI R? and Y are as herelnab.bve defined.
crystalline product obtained weighed 18.1 g (81%) - The compounds of Formula I can also be prepared
and melted at 145°-147°C. The product was recrystal-  (d) by reacting a 4-benzyl- 1-chlorocarbonyl compound
lized from 'ben;zene-ligmin to give 11.0 g. melting at 65 of Formula VI with a selected amine compound R-NH,
147°-149°C. ~ (VII), or (e) by reacting the l-chlorocarbonyl com-
Analysis: Calculated for C,,H;CI,N,Os: C, 68 99 pound VI, with a selected alcohol R—OH (VIII), the
H,8.84; N,4.47. Found: C,69.08; H,9. 14; N 4.50. reaction sequence being:
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Y
(d) R-NH, -
RI-C-R? + (e) R-OH -
T
A
- Ccocl
VI

wherein R, R!, R? and Y are as hereinabove defined.
Addltlonally a compound of Formula I wherein R is
- acetyl can be prepared by (f) reacting a 1-acetyl-4-ben-
zoylpiperidine of Formula IX with a suitable Grlgnard
reactant R*MgX, the reaction sequence bemg

Y Y
[5;5;0 + R2MgX > RL-C-R2
l |
COCH , COCH ;

IX T

wherein R is acetyl, R! is hydroxy, and Y and R® are as
defined hereinabove.
The foregoing compounds represented by | wherein

R is acetyl, R! is hydroxy and Y and R? are as defined

hereinabove represent a final product embraced by

Formula I and as precursor materials for compounds of

Formula Il.

The foregmng reaction (a)is carried out in alcoholic
solvents such as methanol, ethanol, propanol, 1-
butanol, and in a solvent such as dimethylformamide,
in the presence of an acid acceptor as, for example,
sodium carbonate, potassium carbonate, sodium bicar-

bonate and the like. The reaction time can vary from
about 3 to about 24 hours depending on the reactivity

of the halide reactant R-X and the reaction tempera-
ture employed can vary from about 80°C. to about
125°C. The foregoing reaction (b) is carried out in a
dry inert solvent as, for example, benzene, toluene,
xylene and the like and in an ether solvent such as
tetrahydrofuran. The reactions are preferably run at
room temperature and are generally complete in about
2 hours. The foregoing reaction (c¢) is carried out in a
lower alkanol solvent such as ethanol, 1-butanol, and
the like or in a mixed alkanol-halogenated aliphatic

¥
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solvent such as ethanol-chloroform. The reactions are -

preferably run at the boiling point of the selected sol-
vent or solvent system and for a reaction penod of from
about 1 hour to about 3 hours. The foregoing reactions
(d) and (e) are run in an inert hydrocarbon solvent

such as benzene, toluene or the like or in a ketone
solvent such as methyl ethyl ketone in the presence of

a base such as an alkali carbonate or a tertiary amine

65

[:;j
R

r

such as triethylamine. The reaction time can vary from
about 2 hours.to about 15 hours at the reflux tempera-

ture of the solvent employed. Reaction (f) is the known

Grignard reaction and employs reaction conditions
generally applicable to a Grignard reaction.

The details of the foregoing procedures are exempli-
fied in Examples 1-9. Examples 10-38 summarized in

“Tables 1 and II are prepared using the procedures de-
“scribed in Examples 1-9. |

EXAMPLE 1

1-[3-(p-Acetyl-o-methoxyphenoxy)propyl) ]-4-(a-
cyclohexyl)benzyl piperidine Oxalate Hemihydrate

A mixture of 5.2 g. (O 02 mole) of 4- (a—cyclohexyl-
benzyl)piperidine, 4.9 g. (0.02 mole) of 3-(p-acetyl-o-
methoxyphenoxy) propyl chloride and 1.7 g (0.02
mole) of sodium bicarbonate and 100 ml. of dimethyl-
formamide was stirred at 100°C. for 4 hours. The
cooled reaction mixture was filtered, the dimethylform-
amide was removed under reduced pressure and the
residual material was dissolved in benzene and placed
on a magnesium silicate column. Elution using an ace-
tone-benzene gradient gave 7.0 g. (74.5%) of product.
The oxalate salt was prepared and melted at
155“—160"'C after recrystallization from isopropanol.

Analysis: Calculated for CgHgN,Op5: C,68.31;
H788 N,2.49. Found: C,68.60; H,7.78; N,2.42.

EXAMPLE 2

1-[3-(p-Fluorobenzoyl ypropyl}-4-( a-cyclohexyl-d- '
hydroxy) benzylpiperidine Hydrochloride

A mixture of 4.0 g. (0.0147 mole) of 4-(a-cyclohex-
yl-a-hydroxybenzyl)piperidine, 3.9 g. (0.016 mole) of
2-(3-chloropropyl)-2-(p-fluorophenyl)dioxolane, 2.7
g. (0.032 mole) of sodium bicarbonate and 100 ml. of
1-butanol was refluxed for 20 hours. The mixture was
filtered, the filtrate concentrated under reduced pres-

‘sure, and the residual oil was stirred overnight in a

mixture of 100 ml. of ethanol and 50 ml. of 6N hydro-
chloric acid. The reaction mixture was diluted to 600

‘ml. with water and made basic, the mixture extracted

with benzene and the combined extracts were dried
over anhydrous magnesium sulfate. The mixture was
filtered and the filtrate was concentrated under re-
duced pressure to give 4.9 g. (64.5%) of crude product.
The o1l was dissolved in ether and an excess of ethereal
hydrogen chloride was added. The resulting hydrochlo-
ride salt was recrystallized from methanol-isopropyl
ether to give 2.7 g. of product melting at 274°-275°C.
Analysis: Calculated for C,;H;,CIFNO,: C,70.94;
H,7.87; N,2.96. Found: C,70.99; H,7.88; N,2.89.
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EXAMPLE 3

1- 2-{4-(p- Fluerobenzoyl)plpendmo]ethyl -4 (a-p-
ﬂuorOphenyl)-p-ﬂuorobenzylplperldme |
Dihydrochloride.

A mixture of 6.0 g. (0.022 mole) of 1. (2 chloroe-

thyl)-4-(p-fluorobenzoyl)piperidine, 6.4 g. (0.022
mole) of 4-[bis(p-fluorophenyl) methyl]piperidine and

3.9 g. (0.04 mole) of potassium carbonate in 100 ml. of 10

I-butanol was stirred at gentle reflux for 21 hours. An
excess of water was added and the mixture was ex-
tracted with benzene. The combined extracts were
dried over anhydrous sodium sulfate, the mixture was
filtered and the filtrate was concentrated under vac-

uum. The residue was dissolved in anhydrous ether and
~ an excess of ethereal hydrogen chloride was added.
The hydrochlonide sait weighed 4.1 g. (31%) and
melted at 275°C. (dec.). The salt was recrystallized
from isopropanol-methanol-ether.

Analysis: Calculated for C,.H,,CLF;N,O: C,64.75;
H,6.28; N,4.72. Found: C,64.18; H,6.31;N,4.62.

EXAMPLE 4

N,N-Dimethyl-4-(a-p-fluorophenyl )-p-fluorobenzyl-
piperidine-1-carboxamide.

~ To a stirring mixture of 5.75 g. (0.02 mole) of 4-
[ bis(p-fluorophenyl)methyl]piperidine and. 10.0 g. of
potassium carbonate in 100 ml. of dry benzene was
slowly added 2.15 g. (0.02 mole) of N,N-dimethylcar-
bamoyl chloride. The reaction mixture was stirred at
room temperature for 3 hours and then refluxed for 1
hour. The mixture was filtered and the benzene was
removed at reduced pressure. The residue which crys-
tallized upon standing was dissolved in benzene and
placed on a magnesium silicate column. Elution with an
acetone-benzene gradient gave the product meltmg at
104.5°-106°C.

Analysis: Calculated for C2'1H24N20F2: C,70.37;
H,6.75; N,7.82. Found: C,70.76; H,6.80; N,7.77.

EXAMPLE 5
4-(a-Phenyl)benzylpiperidine- 1-carboxanilide

To a stirring solution of 5.0 g. (0.02 mole) of 4-(a-
phenylbenzyl)piperidine 1n 100 ml. of dry benzene was
added 2.4 g. (0.02 mole) of phenyl isocyanate in 25 ml.
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(33%) of product. Recrystalllzatlon from benzene-
isooctane gave 2.3 g. of product melting at
151.5°-152.5°C. I
~ Analysis: Calculated for CyHy3FsN,O,: C,63.67;
H,4.73; N,5.71. Found: C,63.86; H,4.74; N,5.67.

EXAMPLE 7

1-[2-(2- Pyndyl)ethyl] 4-( a-p-fluorophenyl)-p-fluoro-
 benzyl-piperidine-1-Carboxamide.

A mixture of 4.0 g. (0.0155 mole) of 4-[ bis(p-fluoro-
phenyl)methyl]piperidinecarbonyl chloride, 1.4 g.
(0.0155 mole) of 2-(2-aminoethyl)pyridine and 1.5 g.
(0.0143 mole) of triethylamine in 100 ml. of ethyl
methyl ketone was stirred for 15 minutes and then
refluxed for 2 hours. The mixture was cooled to room
temperature, filtered to remove the triethylamine hy-
drochloride, the filtrate was concentrated under re-
duced pressure, and the residue was dissolved in ben-
zene and placed on a magnesium silicate column. The
product which was eluted from the column using an
acetone-benzene gradient crystallized in isopropyl
ether. The solid melted at 112°-120°C.

Analysis: Calculated for CyeHy,N;OF,: C,71.71;
H,6.25;: N,9.65. Found: C,71.50; H,6.27; N,9.44.

EXAMPLE 8

4-(a-p-Fluorophenyl)-p-fluorophenylpiperidine-1-car-
- boxamide.

A mixture of 4.75 g. (0.0165 mole) of 4-[bis(p-
fluorophenyl)methyl]piperidine and 1.8 g. (0.0165
mole) of nitrourea in 50 ml. of absolute ethanol was
warmed on a steam bath until evolution of gas ceased.
The mixture was refluxed for 1 hour. After filtering the
mixture the solvent was removed under reduced pres-
sure, the residual solid was dissolved in 50 ml. of chlo-
roform, filtered and the chloroform was removed under

‘reduced pressure. The gummy residue was triturated in

isopropyl ether and 5.5 g. (99%) of solid product was
collected by filtration. The solid was recrystallized
from benzene-isopropyl ether to give 2.8 g. of product

melting at 204°-205°C.

45

of dry benzene. The mixture was stirred for 2 hours

after the addition was complete and the product sepa-
rated from solution as a solid. The solid was collected
to give 6.6 g. (90.5%) of product. The solid was recrys-
tallized from benzene and melted at 243°-245°C.
Analysis:
H,7.07; N,7.56. Found: C,80.74; H,7.05; N,7.38.

EXAMPLE 6

4-[a-( p-Fluoroﬁhenyl)-a-hydroxy]—p—fluorobenzyl-
piperidine-1-(3-trifluoromethyl) carboxanilide

"To a solution of 5.0 g. (0.016 mole) of 4-[bis(p-

fluorophenyl)hydroxymethyl]piperidine in 75 ml. of 60

dry benzene was added dropwise a solution of 3.2 g.
(0.017 mole) of m-trifluoromethylphenylisocyanate in

25 ml. of dry benzene. After the addition was complete,

the reaction mixture was stirred at room temperature

for 2 hours. The mixture was concentrated under re- ¢

duced pressure. The brown residue was dissolved in

benzene and placed on a magnesium silicate column.
Elution using a benzene/acetone gradient gave 2.7 g.

Calculated for CgHyN,O: C,81.05;

50
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Analysis: Calculated for C,gHyF.N,O: C,69.08;

"H,6.10; N,8.48. Found: C,69.29; H,6.26; N,8.19.

- EXAMPLE 9

1 Acetyl -4- (a cyclohexyl a-hydroxy)benzylplperldme

Under anhydrous conditions, 282.0 g. {1.72 moles)
of cyclohexyl bromide in 500 ml. of anhydrous ether
was added dropwise to a stirring mixture of 39.7 g.

(1.72 moles) of magnesium turnings in 300 ml. of anhy-

drous ether at a rate so as to maintain a moderate re-
flux. After the addition was complete, the reaction
mixture was refluxed for one-half hour and cooled to
10°C. A solution of 143.5 g. (0.575 mole) of 1-acetyl-
4-benzoylpiperidine in 600 ml. of dry tetrahydrofuran
was added dropwise to the reaction mixture while
maintaining the temperature at 10°C. After the addi-
tion was complete, the stirring reaction mixture was
allowed to come to room temperature and then poured

- onto about 1 kg. of ice and 159 g. (3 moles) of ammo-

nium chloride. The ether layer was separated, washed

- with water, and dried over anhydrous magnesium sul-

65

fate. The ether mixture was filtered and the filtrate was

- concentrated under reduced pressure to give 168.6 g.
- of crude product which crystallized upon trituration in

isopropyl ether. The solid product collected by filtra-
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tion weighed 136. 0 g. (75%), and upon recrystalliza-
tion from ethyl acetate gave the product meltmg at

153°-155°C. disclosed hereinabove and as set forth in detail in Ex-
Analysis: Calculated for CyHzNO;: C,76;15; amples 1-9 are shown in Table I and Table 1.
TABLE |
- EXAMPLES 10 to 38

Y

gl -c-p2
|
R
| ~ M.P.

Example R R' R? Y °C. Salt
10 H,NCOCH,CH,— H p-FCgH— F 212-3 HCl
11 p-CH,CO—0—CH3OCH;0C;He— H CoHs— " H 149-55 C,H,0,
12 e OH p-FCH,— F 141.5-3 —
13 " H  p-FCeH,— F 164.5-6 C,H,0,
14 '’ OH CgHs— F 147-8 —
15 r OH = CgHs— H 174-6 C.H,0,
16 ' OH m-CF.C¢H,— H 95 HCI % H,0
17 - & " OH  CgH,,— H 152-5 HCI
18  p-FCgH,COC;Hg— OH p-FCeH,~— F 156-8 C.H,0,
19 ' H _p-FCH,— F — -
20 ' OH CHs—  F 142-4 C,H,0,

21 ' " H~ - CgHs— F 89-90 S —
22 & OH m-CF,C¢H— H 150-3 % H,0
23 'H C.H, — H 108-9 C,H,O,
24  CgH;NHCO— - H = CeH,— H 190.5-2 —
25 . - OH CH,—  H 218-9 1% H,O0
26 OH m-CF,CH,— H 62-4.5 —
27 L OH  CgHz— H 214-15 —
28 '’ H CeHs;— F 227-7.5 —
29 | ' OH p-FCgH—  F 171-3 —
30  m-CF,C,H,NHCO— OH p-FCqH,— F 151.5-2.5 —
31  CH;NHCO— -  H : p-FCgH,— F 94-8 —
32 . 0CH30C3H4OCH,CHOHCH20C(O)— H p-FCeH,— F — —
33 (CH;),NCsHgNHCO— H p-FCgH,— F — HCl % H,0
34 - CH,CH,OCH,CH:NC,H,NHCO— H p-FCgH,— F — -
35  CH,CO~ OH  CgHi— H 204.5-5 —
| 36 ' - OH CHHE_ F I 72.5—4 —
37 & OH p-FCeH,— F 195.5-8 —
Notc: C,H,0, is oxalate; HCl is hydrochloride
H,9.27: N.4.44. Found: C,76.23; H,9.41; N,4.38. |
TABLE Il
—
ANALYTICAL DATA ON EXAMPLES 10 to 38
Empirical Calculated | | Found -
Example Formula C H N C H N
_____.__——_—_—_——-——-_—-——_———_—__-—__'—
10  CyHysCIF,N,O 63.87 6.38  7.09 63.85  6.35 . 6.98
11 CiHy;NO; ~70.18 6.81  2.56 70.00  6.76 -~ 2.56
12 CaHyF.NO, 70.71 6.53  2.75 70.49  6.58  2.59
13 C,.H4sFaNO, - 65.86 6.05 2.40 66.11  6.13 . "2.39
14  C,iH;FNO, 73.30  6.97  2.85 73.15  7.05  2.77
15 C1:H3NOg 68.19 6.62  2.49 68.34  6.75  2.42
16 CeeH1:ClLFgN,Oy,  63.42 6.18 2.39 63.38 6.03 2.33
17 C3H,CINO, 69.82 8.20 . 2.71 . 69.50 831  2.62
18  CjoHzoFaNOg 64.63 542 2.51 6428  5.51 240
19 CaeHyF3NO 74.48 6.25  3.10 74.13  6.38 290
20 L CauH;“F 2N05 66.78 5.79 2.60‘ 66.65 _ 5.87 2.56
21 C2sHF,NO 77.57 674  3.23 7736 6.77 = 3.15
22 CogHegoFalN2Og 68.49 5.95 2.75 68.79 590 ° 2.69
23 CacHasFINO; 70.43 7.49 2.74 70.29 7.45 2.69
24  CasHiNyy 79.75 8.57 = 17.44 80.05 8.64  7.48
25 CioHasNLOs 75.86 7.93 6.68 75.62 8.11 6.87
26 CsogHasF3N2O2 68.71 -5.54 6.16 68.89 - 5.66 6.12
27 CasHaeNOs, 77.69 - 6.78 7.25 77.68 - 6.78 7.15
28 CosHasFIN,O 77.29  6.495 7.21 7745 " 6.51 °  7.15
29 CyH,o FaN2O, 71.08 5.73 6.63 - 71.05 5.78 6.62
30  CaeHpFsN,O, 63.67 4.73  5.71 63.86 474  5.67
31 CyoHoaFoN,O 69.75 6.44 8.13 69.70  6.47 7.86
32 CogH3 FoNOy 68.09 6.11 2.74 67.84 6.26 2.71
33 C(sHesCIF 62.53  7.22  9.12 62.72  7.24 = 8.78

3,956,296

12
The physical constant of some representatwe 1-sub-
stituted-4-benzylpiperidines made by the procedures
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ANALYTICAL DATA ON EXAMPLES 10 to 33
Empirical Calculated -

- Found .

Example Formula -G ‘H ™ TN e © -:*'-**Cf_ "H N’
NO, o T T | S e
34  C,H.,F,N,0O, 67.70 7.05:.947 - 68 03__ 7.22 9.14
35 C,,H,,NO, . 77.64 7.49 . 453 . 7750 7.55 4.43
36  Ci,HuFNO 7337 - '6.77 429 ~ 7327 6.84 4.04
37 CyHpFoNO, 0 0°69.55 [ 6,13« ; 4.06 .» 69.61- 6.14 . 4.03
38  CHaoF:.N;O, 65.89  5.82  8.09  5.86 ‘. 7.73

63.63

The compounds of the invention are generally char-

acterized by the pharmacologlcal activity hereinbetore

stated, making them useful in counteracting certain
physiological abnormalities in a living amimal body.
Effective quantities of the pharmacologically active
compounds of the invention may be administered to a

living animal body in any one of various ways, for ex-
ample, orally as in capsules or tablets, parenterally in

the form of sterile solutions, suspensions, and in some
cases intravenously in the form of sterile solutions.
Other modes of administration are cutaneous, subcuta-
neous, intramuscular and intraperitoneal.
Pharmaceutical formulations are usually prepared
from a predetermined quantity of one or more of the
‘compounds of the invention, preferably in solid form.
Such formulations may take the form of powders, elix-
irs, solutions, pills, capsules, or tablets, with or without,
but preferably with, any one of a large variety of phar-
maceutically acceptable vehicles or carriers. When in
admixture with a pharmaceutical vehicle or carrier, the
active ingredient usually comprises from about 0.01 to

about 75%, normally from about 0.05 to about 25%, by
135

weight of the composition. Carriers such as starch,
sugar, talc, commonly used synthetic and natural gums,
water, and the like, may be used in such formulations.
Binders such as gelatin, and lubricants such as sodium
stearate, may be used to form tablets. Disintegrating
agents such as sodium bicarbonate may also be in-
cluded in tablets.

Although relatively small quantities of the active
materials of the invention, even as low as 0.1 mg., may
be used in cases of administration to subjects having a
relatively low body weight, unit dosages are usually 5
mg. or above, and preferably 25, 50, or 100 mg. or even
higher, depending, of course, upon the subject treated
and the particular result desired. The usual broader
ranges appear to be 1-200 mg. per unit dose. The ac-
tive agents of the invention may be combined for ad-
ministration with other pharmacologically active
agents, such as buffers, antacids, or the like, and the
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proportion of the active agent or agents in the composi-

tions may be varied widely. It is only necessary that the
active 1ngredlent of the invention constitute an effec-
tive amount, i.e., such that a suitable effective dosage
will be obtained consistent with the dosage form em-
ployed. Obviously, several unit dosage forms may be
administered at about the same time. The exact individ-
ual doses, as well as daily dosage, in a particular case
will, of course, be determined according to well-estab-
lished principles under the direction of a phys:cnan or a
veterinarian. |

It is to be understood that the mventlon is not to be
limited to the exact details of operation or exact com-
pounds, compositions, or procedures shown and de-
scribed, as obvious modifications and equivalents will
be apparent to one skilled in the art, and the invention
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is therefore to be limited only by the scope of the ap-
pended claims.

We claim:

1. A 1-substituted-4- benzylplpendme selected from

those having the formula

=
R -C-R

wherein; |

R is selected from the group consisting of p-
fluorobenzoylpropyl, p-acetyl-o-methoxyphenoxy-
propyl, carbamoyl, N-lower-alkylcarbamoyl, N,N-
dilower-alkylcarbamoyl, N-phenylcarbamoyl, N-
(m-trifluoromethylphenyl)carbamoyl, N-(w@-mor-
pholino)lower-alkylcarbamoyl, N-{w-(2-pyridyl)-
loweralkyl]Jcarbamoyl, 2-hydroxy-3-(o-methoxy-
phenoxy) propyloxycarbonyl, 2-carbamoylethyl or
4-(p-fluorobenzoyl) piperidinoethyl,

R! is selected from the group consisting of hydrogen
or hydroxy,

R2 is selected from the group consisting of phenyl,
p-fluorophenyl, m-trifluoromethylphenyl or cyclo-
hexyl,

Y is selected from the group consisting of hydrogen
or fluorine,

with the proviso that when Y is hydrogen and R? is
phenyl, R is other than p-fluorobenzoylpropyl, and

the pharmaceutically acceptable acid addition salts
of the basic compounds thereof.

2. A compound of claim 1 wherein R' represents
hydroxy. |
3. A compound of claim 2 which is 1-[3-(p-acetyl-o-
methoxyphenoxy) propyl]-4-(a-p-fluorophenyl-a-

hydroxy)-p-fluorobenzylpiperidine.

4. A compound of claim 2 which is 1-[3-(p-acetyl-o-
methoxyphenoxy) propyl]-4-(a-p-fluorophenyl-a-
hydroxy)benzylpiperidine.

§. A compound of claim 2 which s 1-[3-(p-
fluorobenzoyl)propyl }-4-(a-p-fluorophenyl-a-hydrox-
y)-p-fluorobenzylpiperidine.

6. A compound of claim 2 which is 1-[3-(p-
fluorobenzoyl)propyl]-4-(a-m —tnﬂuoromethylphenyl-
a-hydroxy)benzylpiperidine.

7. A compound of claim 2 which is N-phenyl-4 -(a-p-
fluorophenyl-a-hydroxy )-p-fluorobenzylpiperidine-1-
carboxamide.
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8. A compound of claim 2 which is N-phenyl-4-(a-
cyclohexyl-a-hydroxy)

mide. |

9. A compound of claim 1 wherein R’ represents’
hydrogen.

10. A compound of claim 9 which 1s 1-[3- (p—

fluorobenzoyl)propyl ]-4-(a- -ﬂuorOphenyl)—p-
fluorobenzylpiperidine. |
11. A compound of claim 9 which is 1-{3- (p-acetyl-o-

methoxyphenoxy) = propyl]-4-(«- -ﬂuomphenyl)-p-
ﬂuorobenzylplpendme -

benzylpiperidine-1-carboxa- -
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12. A compound of claim 9 which is N-(2-mor-
pholinoethyl)-4-(a- —ﬂuoroPhenyl)-p-ﬂuorobenzyl-
~ piperidine-1-carboxamide.

13. A compound of claim 9 which is N-[2-(2-pyridyl-
)ethyl}-4-(a- -ﬂuor()phenyl)-p-ﬂuombenzylpiperi- |
dine-1-carboxamide.

14. A compound of claim 9 whlch is 1-[3- (p-
ﬂuorobenzoyl)pmpyl] -4- (a cyclohexyl)benzylplperl—

dine. | .
* - S *®
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